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ACCESSION NUMBER: 2003:950055 CAPLUS 

DOCUMENT NUMBER: 140:5065 

TITLE: Preparation of pyrazolopyr imidine and f uropyrimidine 

protein kinase inhibitors and their 
therapeutic use 

INVENTOR (S) : Hirst, Gavin C; Arnold, Lee D.; Burchat, Andrew; 

Wishart, Neil; Calderwood, David; Wada, Carol K.; 
Michaelides, Michael R.; Ji, Zhiqin; Muckey, Melanie 

PATENT ASSIGNEE(S): USA 

SOURCE: U.S. Pat. Appl . Publ . , 44 pp. 

CODEN: USXXCO 
DOCUMENT TYPE: Patent 
LANGUAGE: English 



FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 



PATENT NO. KIND DATE 



US 2003225098 Al 20031204 

PRIORITY APPLN. INFO.: 

OTHER SOURCE(S): MARPAT 140:5065 

GI 



APPLICATION NO. DATE 



US 2003-394965 20030321 <— 

US 2002-366422P P 20020321 




AB Title compds. I [X = CRl, NR; Y = 0, alkyl, N; Q = N, NR2, 0; R3 = H, OH, 
alkyl, alkoxy; R = H, alkyl, arylalkyl, aryl; Rl = pyr imidinyl , etc.; R2 ■■ 
piperidinyl, etc.] are prepared For instance, 5- ( 4-aminophenyl ) f uro [2 , 3- 
d] pyrimidin-4-amine (preparation given) is treated with 1,1- 
thiocarbonyldiimidazole/pyridine at 0° followed by 
2-aminophenol/EDCI and heated to 55° for 8 h to give II. I are 
useful as kinase inhibitors and are useful in the treatment of 
hyperprolif erative disorders, ulcers, etc. 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2003:777596 CAPLUS 
139:272922 

Pyrazolopyrimidine and f uropyr imidine protein kinase 

inhibitors and their therapeutic use 

Hirst, Gavin C; Arnold, Lee D.; Burchat, Andrew; 

Wishart, Neil; Calderwood, David; Wada, Carol K.; 

Michaelides, Michael R.; Ji, Zhiqin; Muckey, Melanie 

Abbott Laboratories, USA 

PCT Int. Appl., 94 pp. 

CODEN: PIXXD2 

Patent 

English 



PATENT NO. 



APPLICATION NO. 



2003080064 




Al 




20031002 




WO 2003- 


-US8950 




20030321 
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AG, 
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PL, 
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SK, 


SL, 


TJ, 
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TR, 


TT, TZ, 


UA, 


UG, 


US, 


uz. 
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YU, 
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RW: GH, 


GM, 


KE, 


LS, 


MW, 
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SD, 


SL, 
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UG, 
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AM, 


AZ, BY, 
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BE, 
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FI, 
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RO, 
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SK, TR, 


BF, 
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CF, 


CG, 


CI, 


CM, 


GA, 


GN, 


GQ, 


GW, 


ML, 


MR, 


NE, 


SN, 


TD, TG 



us 2003199525 Al 

CA 2477651 Al 

AU 2003222055 Al 

EP 1496910 Al 

R: AT, BE, CH, DE, 

IE, SI, LT, LV, 

JP 2005530713 T 

MX 2004PA09140 A 
PRIORITY APPLN. INFO.: 

OTHER SOURCE (S) : 



20031023 
20031002 
20031008 
20050119 



US 2002-103098 
CA 2003-2477651 
AU 2003-222055 
EP 2003-718039 



20020321 
20030321 
20030321 
20030321 



DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
BG, CZ, 



20051013 
20041126 



JP 2003-577890 
MX 2004-PA9140 
US 2002-103098 
WO 2003-US8950 



W 



20030321 
20040921 
20020321 
20030321 



MARPAT 139:272922 
The present application is directed to pyrazolopyrimidine and 
f uropyrimidine analogs which are useful as protein kinase 
inhibitors. These compds . may be used in treatment of 
hyperprolif erative disorders, ulcers, etc. 
REFERENCE COUNT: 9 THERE ARE 9 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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2003:532691 CAPLUS 
139:95435 

Modified receptors on cell membranes for the discovery 
of therapeutic ligands 

Schwartz, Thue W.; Martini, Lene; Heydorn, Arne; 

Jorgensen, Rasmus 

7TM Pharma A/S, Den. 

PCX Int. Appl., 122 pp. 

CODEN: PIXXD2 

Patent 

English 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



WO 2003055914 
WO 2003055914 



20030710 
20031023 



WO 2002-DK900 



20021220 <- 
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TD, 
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AU 2002358469 
PRIORITY APPLN. INFO. 



AU 2002-358469 
DK 2001-1944 
DK 2002-113 
DK 2002-1043 
US 2002-394122P 
WO 2002-DK900 



20021220 
20011221 
20020122 
20020703 

20020703 
20021220 



A drug discovery method is provided for selecting a compound selected from 
the group consisting of a small organic substance, a biopharmaceutical , or 
antibody or part thereof. The method comprises the steps of (i) 
expressing one or more receptors on a cell membrane, such as, e.g., an 
exterior cell surface of a cell, (ii) contacting one or more expressed 
receptors with a test compound or a selection of test compds. (libraries), 
and (iii) selecting one or more compds. based on its ability to bind one 
or more receptors. The step of expressing the one or more receptors 
comprises capturing one or more receptors on the exterior cell surface in 



a conformation that predominantly enables binding or interaction with a 
ligand, and the conformation that predominantly enables binding or 
interaction with a ligand is provided by modification of one or more 
receptors by a method comprising at least one of the following: (a) fusion 
with any protein which keeps the receptor in the desired conformation such 
as, e.g. an arrestin, a modified arrestin, a G-protein or a modified 
G-protein, (b) site-directed mutagenesis, and (c) deletion. The receptors 
may be captured on the exterior cell surface by at least one of the 
following: (d) interaction of the receptor v/ith a scaffolding protein, 
optionally, with a scaffolding protein netvjork and (e) means for blocking 
receptor internalization, e.g. by co-expression of a mutated dynamin or a 
modified arrestin or by use of chems . such as, e.g., sucrose and/or Tris. 
Thus, by coexpressing of either the wild-type receptor or by modifying the 
receptor by engineering for example a recognition motif for a strong 
binder into its structure (for example, a PDZ recognition motif at its 
C-terminal end) , and coexpression of this with a scaffolding protein such 
as PSD-95 or a modified scaffolding protein which interacts with the 
cytoskeleton at the cell surface or is made to be closely associated with the 
membrane through a lipid anchor, a high level of surface expression can be 
ensured, which will benefit its use in the drug discovery process. As a 
result of the strong tendency of the scaffolding proteins to interact with 
each other, just the cotransf ection with one or more appropriate 
scaffolding proteins or modified scaffolding protein may also lead to the 
formation of patches with high local concns of the receptor or modified 
receptor, which will be highly beneficial in the drug discovery process 
where they are used initially to select binding mols. The method is 
exemplified by expression of the NKl receptor in an agonist high-affinity 
binding form at the surface of transfected cells through fusion with 
arrestin or the N-terminal fragment of arrestin. 
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ACCESSION NUMBER: 2003:282027 CAPLUS 

DOCUMENT NUMBER: 138:298122 

TITLE: Identification of human mineralocorticoid receptor 

(MCR) -interacting proteins using the yeast two-hybrid 
assay, cloning and sequencing of the MCR-interacting 
protein PN19395, and therapeutic and diagnostic 
applications 

INVENTOR (S) : Cimbora, Daniel M. ; Heichman, Karen; Bartel, Paul L. 

PATENT ASSIGNEE (S) : Myriad Genetics, Inc., USA 

SOURCE: U.S. Pat. Appl . Publ . , 29 pp. 

CODEN: USXXCO 

DOCUMENT TYPE: Patent 
LANGUAGE: English 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE APPLICATION NO. DATE 



US 2003068630 Al 20030410 US 2002-105959 20020321 <- 

PRIORITY APPLN. INFO.: US 2001-278428P P 20010326 

AB The present invention relates to the discovery of novel ligand-dependent 
protein-protein interactions that are involved in mammalian physiol. 
pathways, including physiol. disorders or diseases. The interacting 
proteins for mineralocorticoid receptor (MCR) are identified using the 
yeast two-hybrid method and searching a human total brain library. These 
ligand-dependent MCR interactors are: the pro-inflammatory transcription 
factor NF-kBI (p50); the nuclear hormone receptor coactivator NCOAl 
(SRC-1); the hormone-regulated transcription factor FKHR, ASC-2, 
a general coactivator of nuclear hormone receptors; the nuclear hormone 
receptor coactivator PGC-1; the transcription factor TIFIA; 
phosphoglycerate kinase 1 (PGKl) ; and the novel protein PN19395. The 



nucleotide sequence and the encoded amino acid sequence of the human 
protein PN19395 are disclosed. Examples of physiol. disorders and 
diseases include non-insulin dependent diabetes mellitus (NIDDM) , 
neurodegenerative disorders, such as Alzheimer's Disease (AD), and the 
like. Thus, the present invention is directed to complexes of these 
proteins and/or their fragments, antibodies to the complexes, diagnosis of 
physiol. generative disorders (including diagnosis of a predisposition to 
and diagnosis of the existence of the disorder) , drug screening for agents 
which modulate the interaction of proteins described herein, and 
identification of addnl. proteins in the pathway common to the proteins 
described herein. 
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2002:937303 CAPLUS 
138:20443 

Endocrine disruptor screening using DNA chips of 
endocrine disruptor-responsive genes 

Kondo, Akihiro; Takeda, Takeshi; Mizutani, Shigetoshi 

Tsujimoto, Yoshimasa; Takashima, Ryokichi; Enoki, 

Yuki; Kato, Ikunoshin 

Takara Bio Inc., Japan 

Jpn. Kokai Tokkyo Koho, 386 pp. 

CODEN: JKXXAF 

Patent 

Japanese 



PATENT NO. KIND DATE APPLICATION NO. DATE 



JP 2002355079 A 20021210 JP 2002-69354 20020313 <— 

PRIORITY APPLN. INFO.: JP 2001-73183 A 20010314 

JP 2001-74993 A 20010315 

JP 2001-102519 A 20010330 

AB A method and kit for detecting endocrine-disrupting chems . using DNA 

microarrays are claimed. The method comprises preparing a nucleic acid 
sample containing mRNAs or cDNAs originating in cells, tissues, or organisms 
which have been brought into contact with a sample containing the endocrine 
disruptor. The nucleic acid sample is hybridized with DNA microarrays 
having genes affected by the endocrine disruptor or DNA fragments 
originating in these genes have been fixed. The results obtained are then 
compared with the results obtained with the control sample to select the 
gene affected by the endocrine disruptor. Genes whose expression is 
altered by tri-Bu tin, 4-octaphenol, 4-nonylphenol, di-N-Bu phthalate, 
dichlorohexyl phthalate, octachlorostyrene, benzophenone, diethylhexyl 
phthalate, diethylstilbestrol (DES), and 17-p estradiol (E2), were 
found in mice by DNA chip anal. 
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2002:806176 CAPLUS 
138:83734 

Tyrosine kinases regulate intracellular calcium during 
a2-adrenergic contraction in rat aorta 
Carter, Rebecca W.; Kanagy, Nancy L. 

Department of Cell Biology and Physiology, University 
of New Mexico Health Sciences Center, Albuquerque, NM, 
87131-5218, USA 

American Journal of Physiology (2002), 
283(4, Pt. 2), H1673-H1680 
CODEN: AJPHAP; ISSN: 0002-9513 
American Physiological Society 
Journal 



LANGUAGE: English 

AB The authors have demonstrated, enhanced contractile sensitivity to the 
a2-adrenoreceptor (a2-AR) agonist UK-14304 in arteries from 

rats made hypertensive with chronic nitric oxide synthase (NOS) inhibition 
(LHR) compared with arteries from normotensive rats (NR) ; 

addnl., this contraction requires Ca2+ entry. The authors hypothesized 
that tyrosine kinases augment a2-AR contraction in LHR arteries by 
increasing Ca2+. The tyrosine kinase inhibitor tyrphostin 23 
significantly attenuated UK-14304 contraction of denuded thoracic aortic 
rings from NR and LHR. However, tyrphostin 23 did not alter UK-14304 
contraction in ionomycin-permeabilized aorta, which indicates that 
tyrosine kinases regulate intracellular Ca2+ concentration The Src 
family inhibitor PPl and the epidermal growth factor receptor 
kinase inhibitor AG-1478 did not alter a2-AR contraction, 
whereas the mitogen-activated protein kinase extracellular 
signal-regulated kinase kinase inhibitor PD-98059 attenuated the 
contraction. Contraction to CaC12 in ionomycin-permeabilized LHR rings 
was greater than in NR rings. UK-14304 augmented CaC12 contraction in 
ionomycin-permeabilized rings from both groups but to a greater extent in 
LHR aorta. Together, these data suggest that a2-AR stimulates 
contraction via two pathways. One, which is enhanced with NOS inhibition 
hypertension, activates Ca2+ sensitivity and is independent of 
tyrosine kinases. The other is tyrosine kinase dependent and regulates 
intracellular Ca2+ concentration 
REFERENCE COUNT: 41 THERE ARE 41 CITED REFERENCES AVAILABLE FOR THIS 
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TITLE: Roles of tyrosine kinase-, 1-phosphatidylinositol 

3-kinase-, and mitogen-activated protein 
kinase-signaling pathways in ethanol-induced 
contractions of rat aortic smooth muscle possible 
relation to alcohol-induced hypertension 

AUTHOR(S): Yang, Zhi-wei; Wang, Jun; Zheng, Tao; Altura, Bella 

T.; Altura, Burton M. 

State University of New York, Department of Physiology 
and Pharmacology, Health Science Center at Brooklyn, 
Brooklyn, NY, 11203, USA 

Alcohol (New York, NY, United States) (2002 
), 28(1), 17-28 

CODEN: ALCOEX; ISSN: 0741-8329 
Elsevier Science Inc. 

Journal 
English 

Insights into the relations between and among ethanol-induced contractions 
in rat aorta, tyrosine kinases (including src family of 

cytoplasmic tyrosine kinases), 1-phosphatidylinositol 3-kinases (PI-3Ks), 
mitogen-activated protein kinases (MAPKs), and regulation of intracellular 
free Ca2+ ([Ca2+]i) were investigated in the present study. 

Ethanol-induced concentration-dependent contractions in isolated rat aortic 

s 

were attenuated greatly by pretreatment of the arteries with low concns. 
of an antagonist of protein tyrosine kinases (genistein) , an src 
homol. domain 2 (SH2) inhibitor peptide, a highly specific 
antagonist of p38 MARK (SB-203580), a potent, selective antagonist of two 
specific MAPK kinases-MEKl/MEK2 (U0126)-and a selective antagonist of 
mitogen-activated protein kinase kinase (MAPKK) (PD-98059), as well as by 
treatment with wortmannin or LY-294002 (both are selective antagonists of 
PI-3Ks) . Inhibitory concentration 50 (IC50) levels obtained for these seven 
antagonists were consistent with reported inhibition constant (Ki) values 



CORPORATE SOURCE: 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 



for these tyrosine kinase, MAPK, and MAPKK antagonists. Ethanol-induced 
transient and sustained increases in [Ca2+]i in primary single smooth 
muscle cells from rat aorta were markedly attenuated in the presence of 
genistein, an SH2 domain inhibitor peptide, SB-203580, U0126, 
PD-98059, wortmannin, and LY-294002. A variety of specific antagonists of 
known endogenously formed vasoconstrictors did not inhibit or attenuate 
either the ethanol-induced contractions or the elevations of [Ca2+]i. 
Results of the present study support the suggestion that activation of 
tyrosine kinases (including the src family of cytoplasmic 
tyrosine kinases), PI-3Ks, and MAPK seems to play an important role in 
ethanol-induced contractions and the elevation of [Ca2+]i in smooth muscle 
cells from rat aorta. These signaling pathways thus may be important in 
hypertension in human beings associated with chronic ale. 
consumption . 

REFERENCE COUNT: 55 THERE ARE 55 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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2002:362622 CAPLUS 
136:322855 

Signal transduction of angiotensin and vascular 
remodeling in hypertension 
Schiffrin, Ernesto L. 
Montreal Univ., Can. 

Cardiac Practice (2002), 13(2), 235-241 
CODEN: CARPEM; ISSN: 0915-874X 
Medikaru Rebyusha 
Journal; General Review 
Japanese 



AB A review on (1) relationship between endothelium injury and cardiovascular 
events, (2) changes in microvessels in hypertension, (3) 
biosynthetic pathway of angiotensin II (All), (4) effects of All on 
vascular systems, (b) signal transduction of All, (6) NADH/NADPH 
oxidase-mediated oxidative stress, (7) Src activation and 

vascular remodeling by All, (8) normalization of media to lumen ratio and 
endothelial functions by ACE inhibitors in patients with 
hypertension, and (9) prevention of the cardiovascular 
complications of hypertension by renin-angiotensin system 
inhibitors . 
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2002:161658 CAPLUS 
136:338676 

Increased angiotensin Il-mediated Src 
signaling via epidermal growth factor receptor 
transactivation is associated with decreased 
C-terminal Src kinase activity in vascular 
smooth muscle cells from spontaneously hypertensive 
rats 

Touyz, Rhian M. ; Wu, Xiao-Hua; He, Gang; Salomon, 
Steven; Schiffrin, Ernesto L. 

Multidisciplinary Research Group on Hypertension, 
Clinical Research Institute of Montreal, Montreal, QC, 
Can. 

Hypertension (2002), 39(2, Pt . 2), 479-485 
CODEN: HPRTDN; ISSN: 0194-911X 
Lippincott Williams & Wilkins 
Journal 
English 

We investigated whether upregulation of Src by Ang II leads to 
increased extracellular signal-regulated kinase 1/2 (ERKl/2) 
phosphorylation in vascular smooth muscle cells (VSMCs) from spontaneously 



hypertensive rats (SHR) and whether these processes are associated with 

altered activation of C-terminal Src kinase (Csk) , a neg. 

regulator of Src. Furthermore, the role of epidermal growth 

factor receptor (EGFR) transactivation by angiotensin II (Ang II) was 

determined Ang Il-mediated c-Src phosphorylation was significantly 
greater (~4-fold, P<0.01) in SHR than in Wistar-Kyoto rats (WKY) . 
Ang II increased Csk phosphorylation 2-to 3-fold in WKY but not in SHR. 
Treatment of the cells with AG1478, a selective EGFR tyrosine kinase 
inhibitor, decreased Ang li-mediated c-Src 

phosphorylation, particularly in SHR. Phosphorylation of cortactin and 
Pyk2/focal adhesion kinase, Src-specific substrates, was 

increased by Ang 11 >3-fold, with significantly greater responses in SHR 
than in WKY (P<0.05). Ang Il-induced ERKI/2 activation was significantly 
augmented (P<0.05) and sustained in VSMCs from SHR. PP2, a selective 

Src inhibitor, attenuated these effects and normalized 

the responses in SHR. Irbesartan, a selective Ang II type 1 receptor 
blocker, but not PD123319, a selective Ang II type 2 receptor blocker, 
inhibited Ang II actions. Our results demonstrate that c-Src 
phosphorylation and Src-dependent ERKl/2 signaling by Ang II are 
increased in VSMCs from SHR. These processes are associated with blunted 
Il-induced phosphorylation of Csk. EGFR transactivation contributes to 
Ang Il-mediated Src-dependent ERKl/2 signaling. In conclusion, 
altered regulation of Ang II type 1 receptor-activated c-Src by 
Csk may be an important upstream modulator of abnormal ERKI/2 signaling in 
VSMCs from SHR. 
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AB Urotensin II (U-II), the most potent vasoconstrictor, and serotonin (5-HT) 
are known to play an important role in pulmonary hypertension. 
However, little is known about the effect of U-II and its interaction with 
5-HT on vascular smooth muscle cell (VSMC) proliferation. In this study 
the authors assessed the interaction between U-II and 5-HT in inducing 
VSMC proliferation. Growth-arrested rabbit VSMCs were incubated in 
serum-free medium with different concns. of U-II and 5-HT. VSMC 
proliferation was examined by the increase in [3H] thymidine incorporation 
into DNA and cell number U-II or 5-HT induced [3H] thymidine incorporation 
a dose-dependent manner with a maximal effect at a concentration of 50 nM 

(161%) 

or 50 |uM (205%), resp. When added together, low concns. of U-II (50 
nM) and 5-HT (1 |uM) interacted synergistically in inducing 
[3H] thymidine incorporation (382%). These effects on [3H] thymidine 
incorporation were paralleled by an increase in cell number The G-protein 
inactivator GDP-p-S (100 (xM) , protein kinase C (PKC) 
inhibitor Ro31-8220 (0.1 jiM) , Src family tyrosine 
kinase inhibitor PP2 (1 (iM) , and mitogen-activated protein 



kinase (MAPK) kinase inhibitor PD098059 (10 (xM) inhibited the 
mitogenic effects of U-II and 5-HT and also their interaction in inducing 
[3H] thymidine incorporation. The authors' results suggest that U-II and 

5-HT may induce the synergistic interaction in inducing VSMC proliferation 
via a G-protein-coupled receptor /PKC/Src tyrosine kinase/MAPK 
pathway, thus contributing to the relatively rapid development of 
atherosclerosis in hypertensive vascular disease. 
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AB The epithelial Na+ channel (ENaC) is implicated in the pathogenesis of 
salt-sensitive hypertension. Recent evidence from animal models 
suggests that the vasoactive peptide, endothelin (ET-1), may be an 
important neg. regulator of ENaC in vivo. We investigated the signaling 
pathway involved in endothelin-mediated ENaC inhibition. Expts. were 
performed in NIH 3T3 cells stably expressing genes for the three (a, 
P, and y) ENaC subunits. In whole cell patch clamp expts., we 
found that ET-1 treatment induced a dose-dependent decrease in 
amiloride-sensitive currents. Using receptor-specific antagonists, we 
determined that the effects of ET-1 were attributed to activation of the ETB 
receptor. Moreover, the inhibitory effect of ET-1 on ENaC could be 
completely blocked when cells were pretreated with the selective 
Src family kinase inhibitor, PP2. Further studies 
revealed that basal Src family kinase activity strongly 
regulates ENaC whole cell currents and single channel gating. These 
results suggest that Src family kinases lie in a signaling 
pathway activated by ET-1 and are components of a novel neg. regulatory 
cascade resulting in ENaC inhibition. 
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AB The role of c-Src in growth signaling by angiotensin (Ang) II 

was investigated in vascular smooth muscle cells (VSMCs) from arteries of 
hypertensive patients. c-Src and extracellular signal-regulated 
kinase 1/2 (ERKl/2) activity, proto-oncogene expression, activating 
protein-I (AP-I) DNA-binding activity, and DMA and protein synthesis were 
studied in Ang I I-stimulated VSMCs derived from small peripheral 
resistance arteries of normotensive subjects (NTs, n=5) and 
age-matched untreated hypertensive patients (HTs, n= 10) . Ang II type I 
(ATI) and type 2 (AT2) receptor status was also assessed. Ang 11 
dose-dependently increased the synthesis of DNA and protein, with enhanced 
effects in VSMCs from HTs. PD 098.059, a selective inhibitor of 
the ERKl/2 pathway, attenuated Ang Il-stimulated growth in HTs. The 
effects of PD 098,059 were greater in HTs than in NTs. In NTs, Ang II 
transiently increased ERKI/2 phosphorylation, whereas in HTs, Ang 
Il-stimulated actions were augmented and sustained. PP2, a selective 
Src inhibitor, reduced ERKI/2 activity and normalized 
ERKl/2 responses in HTs. Ang IL-induced c-Src phosphorylation 
was 2- to 3-fold greater in HTs than in NTs. In HTs but not NTs. kinase 
activation was followed by overexpression of c-fos and enhanced AP- 
DNA-binding activity. PD 098,059 and PP2 attenuated these responses. AT, 
receptor expression was similar in NTs and HTs. In HT cells transfected 
with c-fos antisense oligodeoxynucleotide, Ang Il-stimulated growth was 
reduced compared with sense oligodeoxynucleotide. Our findings suggest 
that augmented Ang Il-stimulated VSMC growth is mediated via 
hyperactivation of c-Src-regulated ERKl/2-dependent pathways, 
leading to overexpression of c-fos mRNA and enhanced AP-I DNA-binding 
activity. Because ATI receptor expression was unaltered in HTs, increased 
angiogenesis signaling may be a postreceptor phenomenon. These data 
define a signal transduction pathway whereby Ang II mediates exaggerated 
growth in VSMCs from HTs. 
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(UII) found in coronary atheroma is the most potent 



vasoconstrictor known to date. Mildly oxidized LDL (moxLDL) contributes 
to atherogenesis and plaque formation. The authors assessed the effect of 
UII and its interaction with moxLDL and the oxidative components of moxLDL 
on vascular smooth muscle cell (VSMC) proliferation. Growth-arrested 
VSMCs were incubated in serum-free medium with different concns. of LDL, 
moxLDL, oxLDL, hydrogen peroxide, lysophosphatidylcholine, or 
4-hydroxy-2-nonenal, with or without UII. [3H] Thymidine incorporation 
into DNA was measured as an index of VSMC proliferation. UII stimulated 
[3H] thymidine incorporation in a dose-dependent manner, with a maximal 



effect at a concentration of 50 nmol/L (161%). Low concns. of UII potentiated 
the mitogenic effect of LDL (108% to 242%), oxLDL (129% to 302%), moxLDL 
(120% to 337%), hydrogen peroxide (177% to 226%), lysophosphatidylcholine 
(115% to 332%), and 4-hydroxy-2-nonenal (142% to 299%). The synergistic 
interaction between UII and moxLDL was partially inhibited by 
anti-Gq/lla antibody, the epidermal growth factor receptor tyrosine 
kinase inhibitor erbstatin A (10 (.iM) , and the intracellular 
free radical scavenger N-acetylcysteine (400 yiM) and was completely 
inhibited by the c-Src tyrosine kinase inhibitor 
radicicol (10 |uM) , the protein kinase C (PKC) inhibitor 
Ro31-8220 (0.1 nM) , and the mitogen-activated protein kinase (MAPK) 
kinase inhibitor PD098059 (10 \iM.) . The authors' results 
suggest that UII acts synergistically with moxLDL in inducing VSMC 
proliferation via the c-Src/PKC/MAPK pathway, which may explain 
the relatively rapid progression of atherosclerosis in patients with 
hypertension and hypercholesterolemia. 
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AB Angiotensin II (Ang II) is a vasoactive hormone with critical roles in 
vascular smooth muscle cell growth, an important feature of 
hypertension and atherosclerosis. Many of these effects are 

dependent on the production of reactive oxygen species (ROS) . Ang II induces 
phosphorylation of the epidermal growth factor (EGF) receptor (EGF-R) , 

which serves as a scaffold for various signaling mols. Here, we provide 
novel evidence that ROS are critical mediators of EGF-R transactivation by 
Ang II. Pretreatment of vascular smooth muscle cells with the 
antioxidants diphenylene iodonium, Tiron, N-acetylcysteine, and ebselen 
significantly inhibited (» 80% to 90%) tyrosine phosphorylation of 
the EGF-R by Ang II but not by EGF. Of the 5 autophosphorylation sites on 
the EGF-R, Ang II mainly phosphorylated Tyrl068 and Tyrll73 in a 
redox-sensitive manner. The Src family kinase inhibitor 
PPl, overexpression of kinase-inactive c-Src, or chelation of 
intracellular Ca2+ attenuated EGF-R transactivation. Although 
antioxidants had no effects on the Ca2+ mobilization or phosphorylation of 
Ca2+-dependent tyrosine kinase Pyk2, they inhibited c-Src 
activation by Ang II, suggesting that c-Src is 1 signaling mol. 
that links ROS and EGF-R phosphorylation. Furthermore, Ang Il-induced 
tyrosine phosphorylation of the autophosphorylation site and the SH2 
domain of c-Src was redox sensitive. These findings emphasize 
the importance of ROS in specific Ang Il-stimulated growth-related 
signaling pathways and suggest that redox-sensitive EGF-R transactivation 
may be a potential target for antioxidant therapy in vascular disease. 
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Objectives The present study investigates effects of angiotensin II on 
activation of extracellular signal-regulated protein kinase (ERK) 1/2, p38 
mitogen activated-protein kinase (p38MAPK) and c-Jun amino terminal kinase 
(JNK) in vascular smooth muscle cells from spontaneously hypertensive rats 
(SHR) . Methods Vascular smooth muscle cells (VSMC) from mesenteric 
arteries of Wistar-Kyoto (WKY) rats and SHR were studied. Angiotensin 
Il-induced phosphorylation of ERKl/2, JNK and p38MAPK were assessed by 
Western blot anal. C-fos mRNA expression by angiotensin II was determined 
reverse transcriptase-polymerase chain reaction in the absence and 
presence of PD98059, selective inhibitor of ERKl/2-dependent 
pathways and SB202190, selective p38MAPK inhibitor. Results 
Angiotensin II increased phosphorylation of ERKl/2 and p38MAPK, but not 
JNK. Responses were significantly increased in SHR compared with WKY. 
Irbesartan, ATI receptor antagonist, but not PD123319, AT2 receptor 
blocker, abolished angiotensin Il-induced effects. PP2, selective 
Src inhibitor, decreased angiotensin Il-mediated 

activation of MAP kinases. Angiotensin II increased c-fos mRNA expression 
in SHR and had a small stimulatory effect in WKY. These actions were 
inhibited by PD98059, whereas SB202190 had no effect. Conclusions 
Angiotensin Il-induced activation of vascular ERKl/2 and p38MAPK is 
increased in SHR. These effects are mediated via ATI receptors, which 
activate Src-dependent pathways. Overexpression of c-fos mRNA 
in SHR is due to ERKl/2-dependent, p38MAPK-independent pathways. Our 
results suggest that angiotensin II activates numerous MAP kinases in 
VSMCs and that differential activation of these kinases may be important 
in altered growth signaling in VSMCs from SHR. 
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AB Chronic hypertension is associated with remodeling of small 

arteries. There is evidence that the high pressure itself may cause these 
structural changes, but the responsible mechanisms are not clearly 
defined. Previously we showed that pressure-induced c-fos expression in 
intact cannulated rat mesenteric small arteries was inhibited by 
genistein, a general tyrosine kinase inhibitor. The purpose of 
this study was to further unravel the underlying signal transduction 
mechanisms, and we particularly tested the involvement of src 
tyrosine kinases and extracellular signal-regulated kinase (ERK) . Rat 
mesenteric small arteries were cannulated in a dual-vessel chamber. After 
a 60-min equilibration period, the pressure in I artery was increased to 
140 mm Hg, while the other artery remained at 90 mm Hg . Semiquant. 
reverse transcriptase-polymerase chain reaction was used to determine c-fos 
expression, and Western blotting was used to examine levels of ERK 
phosphorylation. The involvement of src and ERK was tested with 
the inhibitors herbimycin A (1 fimol/L) , PPl (10 (imol/L) , 
PP2 (10 nmol/L), and PD98059 (30 nmol/L) . One-hour exposure to 140 
mm Hg increased the c-f os/cyclophilin ratio 3.6-fold, from 0.29±0.07 to 
1.06±0.25. All the tested inhibitors suppressed the 

pressure-induced increase of c-fos expression. A 5-min exposure period to 
140 mm Hg increased ERK phosphorylation, and this was abolished in the 
presence of PPl. The results suggest that pressure-induced c-fos 
expression in intact cannulated rat mesenteric small arteries may be 
mediated, at least in part, by src tyrosine kinases and ERK. 
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Our understanding of the pathobiol. of severe pulmonary 

hypertension, usually a fatal disease, has been hampered by the 

lack of information of its natural history. We have demonstrated that, in 

human severe pulmonary hypertension, the precapillary pulmonary 

arteries show occlusion by proliferated endothelial cells. Vascular 

endothelial growth factor (VEGF) and its receptor 2 (VEGFR-2) are involved 

in proper maintenance, differentiation, and function of endothelial cells. 

We demonstrate here that VEGFR-2 blockade with SU5416 in combination with 

chronic hypobaric hypoxia causes severe pulmonary hypertension 

associated with precapillary arterial occlusion by proliferating endothelial 

cells. Prior to and concomitant with the development of severe pulmonary 
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hypertension, lungs of chronically hypoxic SU5416-treated rats 

show significant pulmonary endothelial cell death, as demonstrated by 

activated caspase 3 immunostaining and TUNEL. The broad caspase 

inhibitor Z-Asp-CH2-DCB prevents the development of intravascular 

pulmonary endothelial cell growth and severe pulmonary 

hypertension caused by the combination of SU5416 and chronic 

hypoxia . 
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AB Injury of endothelial cells induced by reactive oxygen species plays an 
important role in the development of early stages of vascular diseases 
such as hypertension and atherosclerosis. Exposure of human 
umbilical vein endothelial cells to H202, a common form of reaction oxygen 
species, triggers a series of intracellular events, including actin 
cytoskeletal reorganization, cytoplasm shrinkage, membrane blebbing, and 
protein-tyrosine phosphorylation. The effect of H202 on endothelial cells 
is dramatically enhanced when a survival pathway involving extracellular 
signal-regulated kinase is blocked by PD098059. In contrast, the injury 
of endothelial cells mediated by H202 is inhibited by PP2, a selective 
specific inhibitor for protein-tyrosine kinase Src. 

Cortactin, a filamentous actin (F-actin) -associated protein, becomes 
phosphorylated at tyrosine residues upon stimulation by H202 in a manner 
dependent on the activity of Src. The level of tyrosine 

phosphorylation of cortactin is correlated with the formation of membrane 
blebs. Overexpression of wild-type cortactin tagged with green 
fluorescent protein in endothelial cells via a retroviral vector 
substantiates the H202-induced morphol. changes whereas overexpression of 
a green fluorescent protein-cortactin mutant deficient in tyrosine 
phosphorylation renders endothelial cells resistant to H202 . The 
functional role of cortactin in H202-mediated shape changes was also 
evaluated in NIH 3T3 cells. Stable 3T3 transf ectants expressing wild-type 
cortactin in the presence of either H2O2/PD098059 or H202 alone at 200 
(xM exhibited a dramatic shape change characterized by rounding up or 
aggregation. However, the similar changes were not detected with cells 
overexpressing a cortactin mutant deficient in tyrosine phosphorylation. 
These data demonstrate an important role of the Src 

/cortactin-dependent actin reorganization in the injury of endothelial 
cells mediated by reactive oxygen species. 
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AB The activation of extracellular signal-regulated kinases 1/2 (ERKl/2) was 
assessed in isolated rat mesenteric resistance arteries (200-nm diameter) 

in a pressure myograph and stimulated for 5 min by angiotensin II (Ang II, 
0.1 |uM) with a pressure of 70 mm Hg . ERKl/2 activity was measured by 
using an in-gel assay, and ERKl/2 phosphorylation was measured by Western 
blot anal, with use of a phospho-specif ic ERKl/2 antibody. Anq II (0.1 
(iM) induced contraction (28% of phenylephrine contraction, 10 ^M) . 
ERK kinase inhibitor PD98059 (10 (xM) attenuated this 

contraction by 36% but not that to phenylephrine or K+ (60 mmol/L) . In 
unpressurized arteries, Ang II increased ERKl/2 activity by 26%, and 
pressure (70 mm Hg) itself increased ERKl/2 activity by 72%. Ang II and 
pressure together acted synergistically, increasing ERKl/2 activity by 
264%. Thus, in pressurized vessels, Ang II (0.1 fxM) increased ERKl/2 
activity by 112%, calculated as [ (364/172) -1] +100, which was confirmed 
by a measured 72% increase in ERKl/2 phosphorylation. Ang II type 1 
receptor blockade by candesartan (10 (xM) abolished the Ang Il-induced 
increase in ERKl/2 activity, but Ang II type 2 receptor blockade 
(PD123319, 10 (xM) did not. The Ang Il-induced increase in ERKl/2 
activity was inhibited by protein kinase C inhibitors Ro-31-8220 
(1 (xM) and Go-6976 (300 nmol/L) and tyrosine kinase inhibitors 
genistein (1 (xM, general) and herbimycin A (1 |liM, c- Src 
family) . The present findings show for the first time in intact 
resistance arteries that ERKl/2 activation is rapidly regulated by Ang II, 
is synergistic with pressure, and is involved in contraction. The ERKl/2 
signaling pathway apparently includes upstream protein kinase C and c- 
Src. 
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Upregulation of endothelin-1 (ET-1) synthesis in venous bypass grafts in 
response to arterial levels of blood pressure may play 

a major role in graft failure. To investigate this hypothesis, isolated 
segments of the rabbit jugular vein were perfused at physiol. (0 to 5 mm 
Hg) and nonphysiol. (20 mm Hg) levels of intraluminal pressure. As judged 



by reverse transcription-polymerase chain reaction anal. (mRNA level), 
neither endothelin-converting enzyme nor endothelin A receptor expression 
appeared to be pressure sensitive. In contrast, there was a profound and 
time-dependent increase in endothelial prepro-ET-1 mRNA and intravascular 
ET-1 abundance (by ELISA) as well as in smooth muscle endothelin B 
receptor mRNA and functional protein (by superfusion bioassay) on raising 
the perfusion pressure from 5 to 20 mm Hg, but not from 0 to 5 mm Hg, for 
up to 12 h. Video microscopy anal, revealed that the segments were 
distended by 75% at 5 mm Hg and near maximally at 2 0 mm Hg compared with 
the resting diameter at 0 to 1 mm Hg. Treatment of the segments with 
actinomycin D (1 |j,M) , the specific protein kinase C inhibitor 
, Ro 31-8220 (0.1 |xM) , or the c- Src family-specific tyrosine 
kinase inhibitor, herbimycin A (0.1 (xM) , demonstrated that 
the pressure-induced expression of these gene products occurs at the level 
of transcription and requires activation of protein kinase C, but not c- 
Src. In venous bypass grafts such deformation-induced changes in 
gene expression may contribute not only to acute graft failure through 
ET-l-induced vasospasm but also to endothelin A receptor- and/or 
endothelin B receptor-mediated smooth muscle cell hyperplasia and graft 
occlusion . 
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CORPORATE SOURCE: Department of Medicine, Cardiology Unit, University of 
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SOURCE: Journal of the American Society of Nephrology ( 
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AB A review, with 64 refs., on the signal events regulated by angiotensin II 
(Angll) in vascular smooth muscle based on activation of specific tyrosine 
kinases. Angll has been shown to play a critical role in the pathogenesis of 
hypertension, inflammation, atherosclerosis, and congestive heart 
failure. The expanding role of Angll indicates that multiple signal 
transduction pathways are likely to be activated in a tissue-specific 
manner. Although at least three Angll receptors have been characterized, 
it seems that the Angll type I receptor (ATIR) is physiol. most important 
since pharmacol. inhibitors of the ATIR block most Angll signal 
events and have beneficial effects on cardiovascular disease. The ATIR is 
a seven transmembrane-spanning G protein-coupled receptor that regulates 
intracellular signal events by activation of Gq and Gi . However, many 
recent data indicate that activation of tyrosine kinases by several 
different mechanisms contributes to Angll effects in target tissues. 
Tyrosine kinases activated by Angll include c-Src, focal 

adhesion kinase (FAK) , Pyk2 (CADTK) , Janus kinases (JAK2 and TYK2 ) , and 
the receptor tyrosine kinases Axl, epidermal growth factor, and 
platelet-derived growth factor. Finally, unknown tyrosine kinases may 
mediate tyrosine phosphorylation of paxillin. She, Raf, and phospholipase 
C-y after Angll stimulation. These Angll-regulated tyrosine kinases 
seem to be required for Angll effects such as vasoconstriction, 
proto-oncogene expression, and protein synthesis based on studies with 
tyrosine kinase inhibitors. Thus, understanding 

Angll-stimulated signaling events, especially those related to tyrosine kinase 



activity, may form the basis for the development of new therapies for 
cardiovascular diseases. 
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Signaling, Emory University School of Medicine and 
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Erythropoietin (EPO) increases Ca2+ influx in vascular smooth muscle cells 
and acts both as a direct vasoconstrictor and vascular growth factor 
(i.e., angiogenesis) . However, the mechanism by which EPO promotes 
extracellular Ca2+ entry in contractile cells has not been elucidated. In 

hematopoietic cells, EPO induces tyrosine kinase ( TK) -dependent activation 
of phospholipase C (PLO-yl and Ca2+ influx via a 

voltage-independent Ca2+ conductance. In contractile mesangial cells, the 
authors have recently characterized a voltage-independent, 1 pS Ca2+ 
channel that is dependent on both TK and PLC-yI activity. 
Therefore, the authors examined cultured rat glomerular mesangial cells 
after timed exposure to recombinant human EPO (20 U/mL) . Erythropoietin 
increased the tyrosine phosphorylation of PLC-yl, promoted membrane 
complex formation between PLC-yl and the EPO receptor itself, and 
raised the levels of intracellular inositol 1 , 4 , 5-tr isphosphate and 
intracellular Ca2+. Consistent with the authors' previous studies, 1 pS 
Ca2+ channel activity was extremely low under basal, unstimulated 
conditions in cell-attached patches, but was dramatically increased when 
EPO was present in the patch pipet . Tyrosine kinase inhibition with 100 
(xM genistein or 1 (iM PPl ( Src; selective tyrosine kinase 
inhibitor) prevented all of these EPO-induced responses. The 
authors conclude that: (1) EPO-induced stimulation of 1 pS Ca2+ channels 
is mediated via a cytosolic Src TK in glomerular mesangial 
cells. (2) Stimulation of this Ca2+-activated, Ca2+-permeable channel is 
dependent on the tyrosine phosphorylation/activation of PLC-yl. (3) 
This cascade provides a possible mechanism for the vasoconstriction and 
hypertension observed with clin. EPO use for the treatment of chronic 
anemias . 
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AB The 42- and 44-kD mitogen-activated protein kinases, also referred to as 
extracellular signal-related kinase (ERK) 2 and 1, resp., may be 
transiently activated by stretching vascular smooth muscle cells (VSMCs) . 
Using an organ culture model of rabbit aorta, the authors studied short- 
and long-term ERKl/2 activation by intraluminal pressure (150 mm Hg) . 
Activation of ERKl/2 was biphasic: it reached a maximum (217.5% of control) 5 
min after pressurizing and decreased to 120.7% of control after 2 h. 
Furthermore, after 24 h of pressurizing, ERKl/2 activity was as high 
(241.8% of control) as in the acute phase. Long-term pressure-induced 
ERKl/2 activation correlated with stimulation of tyrosine phosphorylation 
of proteins in the 125- to 140-kD range. Neither protein kinase C 
inhibitors (1 (xmol/L staurosporine or 50 |Limol/L 
bisindolymaleimide-I ) nor tyrosine kinase inhibitors (50 
(xmol/L tyrphostin A48 or 50 (imol/L genistein) affected 
pressure-induced ERKl/2 activation. However, the Src-family 
tyrosine kinase inhibitor herbimycin A (500 nmol/L) did reduce 
both 5-min (by 92±8%) and 24-h (by 63±7%) pressure-induced ERKl/2 
activation. Thus, the results demonstrate a sustained activation of 
ERKl/2 and tyrosine kinases by intraluminal pressure in the arterial wall. 
Pressure-induced ERKl/2 activation is PKC independent and Src 
-family tyrosine kinase dependent and possibly includes activation of 
extracellular matrix-associated tyrosine kinases. 
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A review, with 119 refs., on the role of tyrosine kinases in angiotensin 
Il-mediated signal transduction pathways in vascular smooth muscle. 
Angiotensin II was isolated by virtue of its vasoconstrictor abilities and 
has long been thought to play a critical role in hypertension. 
However, recent studies indicate important roles for angiotensin II in 
inflammation, atherosclerosis, and congestive heart failure. The 
expanding role of angiotensin II indicates that multiple signal 
transduction pathways are likely to be activated in a tissue-specific 
manner. Exciting recent data show that angiotensin II directly stimulates 
tyrosine kinases, including pp60c-src kinase (c-Src) , 
focal adhesion kinase (FAK) , and Janus kinases (JAK2 and TYK2 ) . 
Angiotensin II may activate receptor tyrosine kinases, such as Axl and 
platelet-derived growth factor, by as-yet-undefined autocrine mechanisms. 
Finally, unknown tyrosine kinases may mediate tyrosine phosphorylation of 
She, Raf, and phospholipase C-y after angiotensin II stimulation. 
These angiotensin Il-regulated tyrosine kinases appear to be required for 
angiotensin II effects, such as vasoconstriction, proto-oncogene 
expression, and protein synthesis, on the basis of studies with tyrosine 



kinase inhibitors. Thus, understanding angiotensin 

Il-stimulated signaling events, especially those related to tyrosine kinase 
activity, may form the basis for the development of new therapies for 
cardiovascular diseases. 
REFERENCE COUNT: 119 THERE ARE 119 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 



L5 ANSWER 2 5 OF 66 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 



CORPORATE SOURCE: 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 



CAPLUS COPYRIGHT 2008 ACS on STN 
1996:232848 CAPLUS 
124:279235 

Angiotensin II signaling events mediated by tyrosine 
phosphorylation 

Marrero, Mario B.; Paxton, William G.; Schieffer, 
Berhhard; Ling, Brian N.; Bernstein, Kenneth E. 
Departments of Pathology and Laboratory Medicine, 
Emory University, Atlanta, GA, 30322, USA 
Cellular Signalling (1996), 8(1), 21-6 
CODEN: CESIEY; ISSN: 0898-6568 
Elsevier 

Journal; General Review 
English 

A review with 30 refs. Angiotensin II is a potent vasoconstrictor that is 
important in the control of systemic blood pressure. 

All the hemodynamic effects of angiotensin II result from the ATI receptor 
which has the structural features of a seven transmembrane receptor. Both 
in cultured rat aortic smooth muscle cells and rat glomerular mesangial 
cells, angiotensin II stimulates the rapid tyrosine phosphorylation of 
phospholipase C-yl (PLC-yl) . Tyrosine kinase 
inhibitors that block this phosphorylation also block the 

angiotensin Il-mediated production of 1,4,5 inositol tr isphosphate (1,4,5-IP3) 
and the intracellular release of Ca2+. The cellular tyrosine kinase c- 
src appears to play a critical role in the angiotensin I I-stimulated 
tyrosine phosphorylation of PLC-yl and the generation of 1,4,5-IP3. 
We have also found that angiotensin II stimulates the tyrosine 
phosphorylation and activation of the JAK family of intracellular kinases. 
This in turn activates the STAT family of transcription factors. 
Angiotensin II, working through the ATI receptor, uses tyrosine 
phosphorylation as a mechanism to convey signals from the cell surface to 
the cell nucleus. 
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SRC 226 [2-methYl-3- (3, 5-dimethyl-4-hydroxyphenyl) -3, 4- 

dihydroquinazolin-4-one] ( I ) [27945-43-3] injected i.v. into dogs decreased 
blood pressure transiently and depressed respiration. 

The analgesic and antiinflammatory activities of I were 4 and 1.5 times 
greater, resp., than those of aspirin. The analgesic activity of 6 I 
derivs. was less than that of I. 
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Renal crisis occurs in patients who have systemic sclerosis with rapidly 
progressive diffuse cutaneous thickening early in their disease. 
SRC is characterized by malignant hypertension, 

hyperreninemia, azotemia, microangiopathic hemolytic anemia, and renal 

failure. SRC was almost uniformly fatal, but in most cases it 

can now be successfully treated with ACE inhibitors. This 

therapy has improved survival, reduced the requirement for dialysis, and 

often allowed for the discontinuation of dialysis 6 to 18 months later. 

Prompt diagnosis and early, aggressive initiation of therapy with ACE 

inhibitors will result in the most optimal outcome. 
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This study examines the effects of an increase in passive stretch in 
endothelium-removed bovine coronary artery on oxidant-induced changes in 
force generation. Increasing passive stretch on the arterial segments 
from 5 to 20 g for 20 minutes caused a subsequent increase (P<0.05) in 
force generation to 30 mmol/L KCl or 0.1 (xmol/L serotonin compared with 
the prestretch control response. Also associated with the passive stretch 
were increases in superoxide detection by lucigenin and a selective 
increase in extracellular signal-regulated kinase (ERK) mitogen-activated 
protein (MAP) kinase phosphorylation measured by Western analysis. The 
stretch-induced increase in force generation was eliminated by inhibition 
of the ERK pathway by the MEK inhibitor PD98059 but not by 
inhibitors of the p38 MAP kinase pathway (SB202190) or c-Jun 
N-terminal protein kinase pathway (SP200169) . Additionally, 
stretch-induced increases in both ERK phosphorylation and force generation 
were attenuated by inhibition of tyrosine kinases (genistein) , src 
(PP2), and specific sites on the epidermal growth factor receptor (EGFR) 
(AG1478) . Probes for oxidant signaling, including NAD(P)H oxidase 
inhibitors (diphenyliodonium and apocynin) or enhancement of 
peroxide consumption (ebselen) but not inhibition of xanthine oxidase 
(allopurinol) , attenuated the effects of stretch on both ERK 
phosphorylation and force generation. Furthermore, stretch caused an 
increase in EGFR phosphorylation and cytosolic to membrane translocation 
of the p47phox NAD(P)H oxidase subunit. Hydrogen peroxide also elicited 
contraction through EGFR phosphorylation and ERK. In summary, stretch 
seems to enhance force generation via ERK signaling through an EGFR/ 
src-dependent mechanism activated by peroxide derived from a 
stretch-mediated activation of the NAD(P)H oxidase, a response that may 
contribute to hypertensive alterations in vascular reactivity. 
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AB We have demonstrated enhanced contractile sensitivity to the 
a(2) -adrenoreceptor (a(2)-AR) agonist UK-14304 in arteries 
from rats made hypertensive with chronic nitric oxide synthase (NOS) 
inhibition (LHR) compared with arteries from normotensive rats 
(NR) ; additionally, this contraction requires Ca(2+) entry. We 
hypothesized that tyrosine kinases augment a ( 2 ) -AR contraction in 
LHR arteries by increasing Ca(2+). The tyrosine kinase inhibitor 
tyrphostin 23 significantly attenuated UK-14304 contraction of denuded 
thoracic aortic rings from NR and LHR. However, tyrphostin 23 did not 
alter UK-14304 contraction in ionomycin-permeabilized aorta, which 
indicates that tyrosine kinases regulate intracellular Ca(2+) 
concentration. The Src family inhibitor PPl and the 
epidermal growth factor receptor kinase inhibitor AG-1478 did 
not alter a(2)-AR contraction, whereas the mitogen-activated protein 
kinase extracellular signal-regulated kinase kinase inhibitor 
PD-98059 attenuated the contraction. Contraction to CaCl(2) in 
ionomycin-permeabilized LHR rings was greater than in NR rings. UK-14304 
augmented CaCl(2) contraction in ionomycin-permeabilized rings from both 
groups but to a greater extent in LHR aorta. Together, these data suggest 
that a(2)-AR stimulates contraction via two pathways. One, which is 
enhanced with NOS inhibition hypertension, activates Ca(2+) 

sensitivity and is independent of tyrosine kinases. The other is tyrosine 
kinase dependent and regulates intracellular Ca(2+) concentration. 
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AB Objective. To describe a series of systemic sclerosis (SSc) patients with 
the unusual combination of scleroderma renal crisis (SRC) and 
pulmonary hypertension (PHT) without interstitial lung disease. 
Methods. The medical records of 2,459 SSc patients in the University of 
Pittsburgh Scleroderma Databank first evaluated between 1972 and 1999 were 
reviewed. Results. Eleven patients (0.45%) had both SRC and 
PHT. All had been evaluated since 1979, when angiotensin-converting 
enzyme (ACE) inhibitor therapy for SRC became 

available. Seven had SSc with limited cutaneous involvement, and 4 had 

SSc with diffuse cutaneous involvement. SRC occurred first in 

all patients except 1, in whom the onsets of SRC and PHT were 

simultaneous. SRC preceded PHT by a mean of 4.3 years. Four 

patients had anti-Th/To antibody, 5 had anti-RNA polymerase III antibody. 



2 had anti-U3 RNP antibody, and none had anticentromere or 

antitopoisomerase I antibody. Ten of the 11 patients died, 8 from PHT. 

Ten patients were being treated with ACE inhibitor drugs when 

PHT developed. Conclusion. In SSc, SRC and PHT are not 

mutually exclusive complications. SSc patients surviving SRC 

who have serum antibodies to Th/To, RNA polymerase III, or U3 RNP are at 

increased risk to develop PHT. ACE inhibitor therapy did not 

prevent the development of PHT. 
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AB Thrombotic thrombocytopenic purpura (TTP) has been associated with 
scleroderma renal crises (SRC) in the past. However such 
reports markedly diminished after the onset of ACE inhibitor 
use. Recently, reports again have surfaced that describe scleroderma 
patients presenting with clinical evidence of TTP. We describe a 
50-year-old female with longstanding limited cutaneous scleroderma who 
presented with hematochezia and thrombocytopenia along with other findings 
suggesting TTP. A colon biopsy revealed thrombi within the lumen. Her 
course was complicated by renal failure and hypertension that 
did not respond to ACE inhibitor therapy alone. She improved 
after a course of plasma exchange. She was discharged home only to return 
2 months later with grand mal seizures and hypertension. During 
her course she developed adult respiratory distress syndrome. She again 
responded to plasma exchange and she was discharged home. She has 
remained stable for 2 years. This report emphasizes the importance of 
fully evaluating patients with longstanding limited cutaneous scleroderma 
who present with renal failure, hypertension, and 

thrombocytopenia in association with multiorgan complications. All 
possible etiologies, including SRC, TTP, vasculitis, and sepsis 
should be considered. Tissue biopsies (in this case, a colon biopsy 
revealed thrombi within the vessel lumen) may prove beneficial in 
assisting with the diagnosis. For such patients who fail treatment with 
ACE inhibitors, plasma exchange may be considered. 
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To investigate mechanisms by which angiotensin converting enzyme (ACE)- 
inhibition increases insulin sensitivity, spontaneously hypertensive (SH) 
rats were treated with or without ramipril (1 mg/kg per day) for 12 weeks. 
Insulin binding and protein levels of insulin receptor substrate-1 
(IRS-1), p85-subunit of phosphatidylinositol 3 '-kinase (p85) and 
Src homology 2 domain-containing phosphatase-2 (SHP2) were then 
determined in hindlimb muscle and liver. Additionally, protein tyrosine 
phosphatase (PTPase) activities towards immobilized phosphorylated insulin 
receptor or phosphorylated IRS-1 of membrane (MF) and cytosolic fractions 
(CF) of these tissues were measured. Ramipril treatment increased 
IRS-l-protein content in muscle by 31 ± 9% (P < 0.05). No effects were 
observed on IRS-1 content in liver or on insulin binding or protein 
expression of p85 or SHP2 in both tissues. Ramipril treatment also 
increased dephosphorylation of insulin receptor by muscle CF (22.0 ± 
1.0%/60 min compared to 16.8 ± 1.5%/60 min; P < 0.05), and of IRS-1 by 
liver MF (37.2 ± 1.7%/7.5 min compared to 33.8 ± 1.7%/7.5 min: P < 
O.Ob) and CF (36.8 ± 1.0%/7.5 min compared to 33.2 ± 1.0%/7.5 min; P 
< O.Ob). We conclude that the observed effects of ACE- inhibition by 
ramipril on the protein expression of IRS-1 and on PTPase activity might 
contribute to its effect on insulin sensitivity. 
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A 67-year-old man with a one-and-a half-year history of Raynaud's 
phenomenon was admitted to our hospital for progressive dyspnea occurring 
over the previous two weeks. Physical examination revealed a 
blood pressure of 200/124 mmHg, and slightly tight and 
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smooth skin of the fingers, hands and forearms. Laboratory evaluation 
included serum creatinine of 5.42 mg/dl, plasma renin activity > 20 
ng/ml/hr, and antinuclear antibody with a titer of 1 : 1,280. Renal 
biopsy was performed and the histopathological findings showed that some 
glomeruli exhibited ischemic retraction with wrinkling of the basement 
membranes, and that one arteriole exhibited significant intimal 
hyperplasia with luminal stenosis. These findings were compatible with 
scleroderma renal crisis (SRC) . On the 5th day, serum 

creatinine had risen to 9.16 mg/dl, and he required temporary hemodialysis 
therapy. After the administration of captopril vias started, his 
blood pressure fell to 150/86 mmHg and serum creatinine 

was reduced to 5.12 mg/dl. On the 9th day, he exhibited skin eruptions, 
and captopril was discontinued accordingly and temocapril started. 
Because of continued eruptions, temocapril was replaced by losartan. His 

blood pressure was controlled easily and his serum 

creatinine level reduced steadily. One year after the start of losartan, 
serum creatinine was 2.25 mg/dl and blood pressure was 
130/82 mmHg. SRC is a life-threatening manifestation of 
systemic sclerosis. In the late 1970s, angiotensin converting enzyme 
(ACE) inhibitor was introduced and has dramatically improved the 
outcome in SRC patients. As ACE inhibitors act mainly 
on hyperreninemic renal vasoconstrictive hypertension in 
SRC, we would expect losartan, a selective antagonist of 
angiotensin receptor subtype 1, to be interchangeable with ACE 
inhibitors in SRC. In 1997, Caskey and colleagues 
reported the failure of losartan to control hypertension in a 
patient of SRC, and the reason has remained unclear. We report 
here, a case of SRC whose blood pressure was 

controlled successfully and his renal failure reversed by the 
administration of losartan. 
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AB PYK2, a recently identified Ca (2+) -sensitive tyrosine kinase, has been 

implicated in extracellular signal-regulated kinase (ERK) activation via 
several G protein-coupled receptors. We have reported that angiotensin II 
(Ang II) induces Ca (2+) -dependent transactivation of the epidermal growth 
factor receptor (EGFR) which serves as a scaffold for preactivated c- 
Src and downstream adaptors (Shc/Grb2), leading to ERK activation 
in cultured rat vascular smooth muscle cells (VSMC) . Herein we 
demonstrate the involvement of PYK2 in this cascade. Ang II rapidly 
induced tyrosine phosphorylation of PYK2, whose effect was completely 



inhibited by an AT(1) receptor antagonist and an intracellular Ca(2+) 
chelator. A Ca(2+) ionophore also induced PYK2 tyrosine phosphorylation 
to a level comparable with that by Ang II, whereas phorbol ester-induced 
phosphorylation was less than that by Ang II. Moreover, PYK2 formed a 
complex coprecipitable with catalytically active c-Src after Ang 
II stimulation. Although a selective EGFR kinase inhibitor 
completely abolished Ang Il-induced recruitment of Grb2 to EGFR and 
markedly attenuated Ang Il-induced ERK activation, it had no effect on Ang 
Il-induced PYK2 tyrosine phosphorylation or its association with c- 
Src and Grb2 . These data suggest that the AT ( 1 ) receptor uses 
Ca (2+) -dependent PYK2 to activate c-Src, thereby leading to EGFR 
transactivation, which preponderantly recruits Grb2 in rat VSMC. 
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AB In an in vivo study, spontaneously hypertensive rats (SHR) were treated 

with an angiotensin II (Ang II) type 1 receptor antagonist of candesartan 
or hydralazine. Untreated SHR progressively developed severe 
hypertension, and treatment with candesartan or hydralazine 
decreased blood pressure. Candesartan reduced left 

ventricular (LV) weight, LV wall thickness, transverse myocyte diameter, 
the relative amount of V3 myosin heavy chain, and interstitial fibrosis, 
while treatment with hydralazine slightly prevented an increase in LV wall 
thickness, but did not exert a significant reduction on other parameters. 
In an in vitro study, neonatal rat cardiomyocytes were cultured on 
deformable silicone dishes. Stretching cardiomyocytes activated second 
messengers such as protein kinase C, Raf-1 kinase, and mitogen-activated 
protein (MAP) kinase, increasing protein synthesis, enhancing endothelin 
(ET)-l release, activating the Na(+)/H(+) ion exchanger. Moreover, 
pretreatment with candesartan diminished an increase in phenylalanine 
incorporation, MAP kinase activity, and c-fos gene expression induced by 
the stretching of cardiomyocytes. This suggests that the cardiac 
renin-angiotensin system is linked to the formation of pressure-overload 
hypertrophy and that Ang II increases the growth of cardiomyocytes by an 
autocrine mechanism. Finally, we examined the signalling pathways leading 
to MAP kinase activation both in cardiac myocytes and in cardiac 
fibroblasts. Ang Il-evoked signal transduction pathways differed between 
cell types. In cardiac fibroblasts, Ang II activated MAP kinase through a 
pathway including the GPy subunit of Gi protein, Src, 
She, Grb2, and Ras, while Gq and protein kinase C were important in 
cardiac myocytes. 
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In this review, the signal events regulated by angiotensin II (Angll) in 
vascular smooth muscle are analyzed based on activation of specific 
tyrosine kinases. Angll has been shown to play a critical role in the 
pathogenesis of hypertension, inflammation, atherosclerosis, and 
congestive heart failure. The expanding role of Angll indicates that 
multiple signal transduction pathways are likely to be activated in a 
tissue-specific manner. Although at least three Angll receptors have been 
characterized, it seems that the Angll type 1 receptor (ATIR) is 
physiologically most important since pharmacologic inhibitors of 
the ATIR block most Angll signal events and have beneficial effects on 
cardiovascular disease. The ATIR is a seven transmembrane-spanning G 
protein-coupled receptor that regulates intracellular signal events by 
activation of G(q) and G(i). However, many recent data indicate that 
activation of tyrosine kinases by several different mechanisms contributes 
to Angll effects in target tissues. Tyrosine kinases activated by Angll 
include c-Src, focal adhesion kinase (FAK) , Pyk2 (CADTK) , Janus 
kinases (JAK2 and TYK2), and the receptor tyrosine kinases Axl, epidermal 
growth factor, and platelet-derived growth factor. Finally, unknown 
tyrosine kinases may mediate tyrosine phosphorylation of paxillin. She, 
Raf, and phospholipase C-y after Angll stimulation. These 
Angll-regulated tyrosine kinases seem to be required for Angll effects 
such as vasoconstriction, proto-oncogene expression, and protein synthesis 
based on studies with tyrosine kinase inhibitors. Thus, 

understanding AngI I-stimulated signaling events, especially those related 
to tyrosine kinase activity, may form the basis for the development of new 
therapies for cardiovascular diseases. 
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AB Angiotensin II (Ang II) has been previously shown to stimulate the 

extracellular signal-regulated kinase (ERK) 1/2 and c-Jun N-terminal 
kinase (JNK) mitogen-activated protein (MAP) kinase family members. 
Little is known regarding the upstream signaling molecules involved in Ang 
Il-mediated JNK activation. Ang II has been shown to activate the Janus 
kinase/signal transducer ( s ) and activator(s) of transcription (JAK/STAT) 
pathway, suggesting similarities to cytokine signaling. In response to 
cytokines such as interleukin-1 and tumor necrosis factor-a, the 
p21-activated kinase (PAK) has been identified as an upstream component in 
JNK activation. Therefore, we hypothesized that PAK may be involved in 
JNK activation by Ang II in vascular smooth muscle cells (VSMCs) . 
aPAK activity was measured by myelin basic protein phosphorylation 
in rat aortic VSMCs. In response to Ang II, aPAK was rapidly 
stimulated within 1 minute, with a peak (5-fold increase) at 30 minutes. 
aPAK stimulation preceded activation of JNK in VSMCs. Ang II- 
mediated activation of both aPAK and JNK was Ca(2+) dependent and 
inhibited by downregulation of phorbol ester-sensitive protein kinase C 
isoforms (by pretreatment with phorbol 12, 13-dibutyrate) but not by 
pretreatment with GF109203X. Activation of both PAK and JNK was partially 
inhibited by tyrosine kinase inhibitors but not by specific 
Src inhibitors, suggesting regulation by a tyrosine 
kinase other than c-Src. Finally, introduction of dominant 
negative PAK markedly reduced the JNK activation by Ang II in both Chinese 
hamster ovary and COS cells stably expressing the Ang II type 1 receptor 
(ATIR) . Our data provide evidence for aPAK as an upstream mediator of JNK 
in Ang II signaling and extend the role of Ang II as a proinflammatory 
mediator for VSMCs. 
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AB A 68-year-old man experienced systemic pruritus since he was 63 years old, 
and systemic sclerosis and skin pigmentation were observed when he was 64. 
When he developed dyspnea the same year, he was admitted and SSc was 
diagnosed on the basis of the clinical and skin biopsy findings, lung 
fibrosis on X-P and TBLB findings. At 65, his dyspnea reappeared along 



with elevated blood pressure, acute renal failure and 

lung congestion, and he was diagnosed as having a scleroderma renal crisis 
(SRC) from the clinical and renal biopsy findings. Hemodialysis 

was started because he showed mental disturbance, and this and other acute 
symptoms were subsequently reduced. As he showed no recovery from his 
renal failure, the patient has been maintained on hemodialysis for over 
four years now. In the meantime, his sclerosis has improved and 
antinuclear antibody almost disappeared. Hemodialysis appears to be the 
most likely reason for his improvement, although spontaneous remission, 
D-penicillamine and angiotensin converting enzyme (ACE) inhibitor 
therapy may also have contributed, considering the short period and the 
small amount of drugs given until improvement. 
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AB During a 30-year period, 323 SSc patients were admitted to a tertiary 
center specialized in connective tissue diseases. Among them 13 (4%) 
developed scleroderma renal crisis (SRC) . These 13 SRC 

patients with respect to the remaining SSc patients were older, were more 
often affected by diffuse cutaneous systemic sclerosis (dcSSc) , and had 
slightly higher blood pressure and more frequent heart 
involvement at initial presentation. Among the 13 SRC patients, 
an older age, a shorter disease duration, and a higher peak serum 
creatinine correlated with a poor outcome. SRC in Italian 
patients showed a lower prevalence (4%) than in many earlier reports. 
Mean survival in SRC patients was 6 years. This tended to be 
less than the 16.5 years for all others, but this trend was not 
statistically significant at least for those admitted in the 
post-captopril era. From a clinical point of view, the higher prevalence 
of later SRC in dcSSc patients presenting with mild arterial 
hypertension and or heart involvement is worth noting. Many 
patients were asymptomatic and were detected only on a routine visit. 
Such patients must be carefully followed to detect any early finding of 
SRC. 
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Renal crisis occurs in systemic sclerosis patients with rapidly 
progressive diffuse cutaneous thickening early in their disease. 
SRC is characterized by malignant hypertension, 

hyperreninemia, azotemia, microangiopathic hemolytic anemia, and renal 
failure. This complication, which in the past has been almost uniformly 
fatal, is now successfully treated in most cases with ACE 
inhibitors. This therapy has improved survival, reduced 
requirement for dialysis, and in those on dialysis has often allowed 
discontinuation of this procedure 6 to 18 months later. Prompt diagnosis 
and early, aggressive initiation of therapy with ACE inhibitors 
will result in the most optimal outcome. Chronic nonrenal crisis renal 
insufficiency is unusual and rarely progresses to significant renal 
dysfunction . 
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Sclerodermal renal crisis (SRC) was known as a rare and 
catastrophic syndrome responsible for acute renal failure (ARF) in a 
context of widespread microvascular disease occurring in progressive 
systemic sclerosis (PSS) . Following pathogenic hypothesis, angiotensin 
converting enzyme (ACE) inhibitors, plasma infusion (PI) and 
plasma-exchange (PE) have been employed in SRC with favourable 
results. Our purpose was to verify whether these therapies have 
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consistently changed the fatal prognosis of SRC even in our 
experience. In the last ten years SRC was diagnosed in 8 
patients (all 8 with histologic data) . The first 5 cases were treated 
with steroids, anti-hypertensive-cocktail and PI: all 5 died, 2 within 48 
hours, 3 after 10, 15 and 300 days respectively. Three other patients 
were treated with ACE-inhibitors , PI and PE : all 3 died after 1, 
9 and 12 months of HD. Clinical-histologic correlations showed a strong 
relationship between the extent of glomerular involvement and the degree 
of renal failure while arterial lesions seems to be more related to the 
past history of PSS, independently of the previous existence of 
hypertension. We conclude that 'true' SRC diagnosed by 
restrictive criteria is still a rare life-threatening syndrome and, 
unfortunately, no clear predictive biochemical or clinical signs can be 
identified; vascular renal involvement correlates to the duration of PSS 
independently of previous clinical evidence of renal failure or 
hypertension; a glomerular pattern similar to that reported for 
HUS/TTP syndrome is directly related to the degree of acute renal 
involvement; SRc may occur even in the absence of 
hypertension, mainly if cardiomyopathy is present; in our 
experience, ACE-inhibitors and plasma therapies have changed the 
short-time prognosis of SRC, but they may be unable to provide 
recovery from dialysis and do not avoid further evolution of extrarenal 
SPP exiting in late death. 
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AB Scleroderma renal crisis (SRC) was known as a rare and 

catastrophic syndrome responsible for acute renal failure (ARF) in a 
context of widespread microvascular disease occurring in progressive 
systemic sclerosis (PSS) . Following pathogenetic hypoteses, angiotensin 
converting enzyme (ACE) inhibitors, plasma infusions (PI), and 
plasma-exchange (PE) have been employed in SRC with favorable 
results. Our purpose was to verify whether these therapies have 
consistently changed the fatal prognosis of SRC, even in our 
experience. In the last 10 years, SRC was diagnosed in eight 
patients (all eight with histologic data) . The first five cases were 
treated with steroids, antihypertensive-cocktail , and PI: all five died, 
two within 48 hours, three after 10, 15, and 300 days, respectively. 
Three other patients were treated with ACE inhibitors, PI, and 
PE: all three died after 1, 9, and 12 months of HD. Clinicalhistologieal 
correlations showed a strong relationship between the extent of glomerular 
involvement and the degree of renal failure, while arterial lesions seem 



to be more related to the past history of PSS, independently from the 
previous existence of hypertension. We conclude that 'true' 
SRC diagnosed by restrictive criteria is still a rare 
life-threatening syndrome, and, unfortunately, no clear predictive 
biochemical or clinical signs could be identified; vascular renal 
involvement correlates to the duration of PSS independently of previous 
clinical evidence of renal failure or hypertension; a glomerular 
pattern similar to that reported for hemolytic-uremic syndrome 
(HUS ) /thrombotic thrombocytopenic purpura (TTP) syndrome is directly 
related to the degree of acute renal involvement; SRC may occur 
even in the absence of hypertension, mainly if cardiomyopathy is 
present; in our experience, ACE inhibitors and plasma therapies 
have changed the short-time prognosis of SRC, but they may be 
unable to provide recovery from dialysis and do not avoid further 
evolution of extrarenal PSS exiting in late death. 
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Renal crisis occurs in systemic sclerosis patients with rapidly 
progressive diffuse cutaneous thickening early in their disease course. 
SRC is characterized by malignant hypertension, 

hyperreninemia, azotemia, and microangiopathic hemolytic anemia. This 
complication was almost uniformly fatal but can now be treated 
successfully in most cases with ACE inhibitors. The result has 

been improved survival, reduced requirement for dialysis, and even 
discontinuation of dialysis after 6 to 18 months of treatment. Prompt 
diagnosis and early aggressive treatment of SRC with ACE 
inhibitors will result in the most optimal outcome. 
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AB Vascular endothelial growth factor (VEGF) , an angiogenic factor highly 

upregulated in response to ischemic injury, promotes vascular permeability 
(VP) and a breakdown of blood brain barrier leading to development of 
vasogenic edema, a major clinical complication in stroke and brain trauma 
patients. Recent experimental evidence implicates Src kinase in 
the regulation of VEGF-mediated VP in the brain following ischemic stroke. 
Here we report on the assessment of a potent Src kinase 
inhibitor SKI-606 (Golas et al . , Cancer Res. 2003, 63:375) for 
neuroprotective efficacy in rat model of transient focal ischemia. Wistar 
rats were subjected to a 90 min occlusion of the middle cerebral artery 
(tMCAO) using an intraluminal suture approach. Following the reperfusion, 
animals were evaluated over the period of 48 hours for neurological 
function deficits, weight loss/gain and the volume of infarcted brain 
tissue. When administered intraperitoneally at doses of 5 or 45 mg/kg, at 
85 min post induction of ischemia, SKI-606 significantly improved 
neurological deficits and reduced infarct volume. Treatment with a 
comparator, PPl, at 5 mg/kg i.p., resulted in a similar improvement in 
motor function. Intravenous administration of SKI-606 as a single bolus 
of 3, 10 or 30 mg/kg, at 30 min post-MCAO, resulted in a significant 
reduction in infarct volume (up to 57%) and a significant protection from 
neurological deficits and post-stroke weight loss. No adverse effects on 
blood pressure, heart rate or body temperature were 

observed at these doses. These data demonstrate that SKI-606 provides an 
effective treatment against CNS injury induced by a transient focal 
ischemia. 
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AB Cholangiocytes are the target cells of cholangiopathies, which are 
characterized by increases in serum levels of a number of hormones 
including estrogens, growth hormone and prolactin (PRL) . In 
cholangiopathies, bile ducts proliferate or are lost. In particular, 
hyperprolactinemia seems to be an important event in patients with liver 



cirrhosis and portal hypertension associated with a history of 
alcohol abuse and in patients with encephalopathy. PRL is a pituitary 
peptide hormone that is under the tonic inhibitory control of dopamine. 
In many cell types, PRL promotes cellular proliferation, differentiation, 
and also survival pathways by interacting with its receptor that belongs 
to the class I superfamily of cytokine receptors. It has been shown that 
PRL intracellular signaling involves different pathways such as the 
Ras/c-Raf /ERK cascade, the JNK/STAT, PI3K/AKT survival pathway and the 
Src/Ca2+/PKC-beta2 signaling pathway. There is growing 
information regarding cholangiocyte proliferation. Gastrointestinal 
hormones (e.g., gastrin and somatostatin), neuropeptides and bile salts 
have been shown to regulate cholangiocyte proliferation. Cholangiocyte 
proliferation is associated with enhanced intracellular cAMP levels, which 
induces an increase in intrahepatic ductal mass. Furthermore, cross-talk 
between intracellular Ca2+/PKC-beta2 and adenylyl cyclase regulates 
cholangiocyte proliferation. No information exists regarding the role of 
PRL in the regulation of cholangiocyte proliferation. We posed the 
following questions: (i) Do cholangiocytes express the PRL-receptor ? (ii) 
Does PRL "in vivo" administration to normal rats increase cholangiocyte 
proliferation? and (iii) Are PRL effect on cholangiocyte proliferation 
mediated by a Ca2+/PKC-beta2 pathway? Methods: We first evaluated the 
expression of PRL receptors in liver sections (by immunohistochemistry ) 
and purified cholangiocytes (by immunoblots) from normal female rats. 
Normal female rats were treated by daily IP injections of saline or 
ovine-prolactin (420 mug/rat, twice at day) for 1 week. Cholangiocyte 
proliferation was assessed in liver sections by measurement of: (i) the 
number of PCNA- and gamma-GT-positive cholangiocytes in liver sections; 
and (ii) PCNA protein expression and cAMP levels (a major determinant of 
cholangiocyte proliferation) in cholangiocytes isolated from the two 
groups of animals. To demonstrate the specificity of the PRL effects and 
to evaluate the mechanisms by which PRL stimulates cholangiocyte 
proliferation, pure cholangiocytes from normal female rats were stimulated 
at 37degreeC for 4 hours with PRL (100 nM) in the absence or presence of 
BAPTA/AM (an intracellular Ca2+ chelator, 5 muM) or Go6976 (a PKC 
inhibitor, 1 muM) . Subsequently, we measured PCNA protein 
expression. Finally, we evaluate the in vitro effect of PRL on the 
phosphorylation of PKC-beta2, which regulates cholangiocyte proliferation. 
Results: Cholangiocytes express PRL receptors. Administration of PRL to 
normal rats determined an increase in cholangiocyte proliferation as 
evidenced by: (i) the increased number of PCNA- and gamma-GT-positive 
cholangiocytes in liver sections; and (ii) enhanced PCNA protein 
expression and cAMP levels in cholangiocytes. In vitro, PRL stimulated 
PCNA protein expression of normal female cholangiocytes, an increase that 
was blocked by BAPTA/AM and Go9676. Summary/conclusion: Cholangiocytes 
express PRL receptors. Both in vivo and in vitro, PRL increased 
cholangiocyte proliferation by a Ca2+/PKC-mediated mechanism associated 
with phosphorylation of PKC-beta2. These data suggest that in chronic 
liver diseases associated with hyperprolactinemia the elevated levels of 
prolactin may contribute to hepatic failure by adding cholestasis to the 
primary hepatopathy. 
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We previously reported that G protein coupled alpha2-AR contraction is 
abolished by tyrosine kinase inhibition. Other G protein coupled 
receptors (i.e. ATIR and 5-HTR) mediate contraction through src 
tyrosine kinases. We therefore hypothesized that alpha2-AR mediate 
contraction through a src-dependent pathway including PLC, PKC, 
and PI3K and that upregulation of these pathways contributes to increased 
alpha2-AR vascular contraction in rats made hypertensive with chronic 
nitric oxide synthase inhibition (NOS-I). Contractile studies in 
endothelium-denuded thoracic aortae rings were performed to determine the 
contribution of each proposed signaling molecule to alpha2-AR contraction. 
Data were compared using two-way ANOVA and differences considered 
significant at p<0.05. The src kinase inhibitor PPl 

(lOmuM) did not effect UK14,304 (3muM) contraction, although the same 
concentration of PPl attenuated serotonin (lOmuM) contraction by 40+-5% in 
control and 22+-6% in NOS-I rings. The PLC inhibitor U73122 
(lOmuM) attenuated UK14,304 contraction (58+-3% in both control and NOS-I 
rings). Two PKC inhibitors also reduced contraction. 
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Calphostin C was more effective in control rings (O.SmuM, 59+-4% in 
control, 34+-7% in NOS-I rings), while chelerythrin chloride was equally 
effective in both (lOmuM, 66+-12% in control, 61+-10% in NOS-I rings). 
The PI3K inhibitor LY294002 (lOmuM) attenuated UK14,304 

contraction (39+-13% in control, 53+-10% in NOS-I rings) . Only the PKC 

inhibitor calphostin C differentially affected rings from control 

and NOS-I treated rats. However, PKC inhibition by chelerythrin was not 

different between groups. Immunoblots of aortic tissues stimulated with 

UK14,304 (3muM) revealed phosphorylated PLCgamma and PI3K. These data 

indicate that alpha2-AR mediate contraction through a tyrosine 

kinase-dependent but src-independent pathway that includes PLC, 

PKC, and PI3K. Furthermore, increased alpha2-AR sensitivity associated 

with NOS-I is not due to differential contribution of the signaling 

molecules studied, although differences may exist in PKC isoform 

activation . 
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In this review, the signal events regulated by angiotensin II (Angll) in 
vascular smooth muscle are analyzed based on activation of specific 
tyrosine kinases. Angll has been shown to play a critical role in the 
pathogenesis of hypertension, inflammation, atherosclerosis, and 
congestive heart failure. The expanding role of Angll indicates that 
multiple signal transduction pathways are likely to be activated in a 
tissue-specific manner. Although at least three Angll receptors have been 
characterized, it seems that the Angll type I receptor (ATIR) is 
physiologically most important since pharmacologic inhibitors of 
the ATIR block most Angll signal events and have beneficial effects on 
cardiovascular disease. The ATIR is a seven transmembrane-spanning G 
protein-coupled receptor that regulates intracellular signal events by 
activation of Gq and Gi . However, many recent data indicate that 
activation of tyrosine kinases by several different mechanisms contributes 
to Angll effects in target tissues. Tyrosine kinases activated by Angll 
include c-Src, focal adhesion kinase (FAK) , Pyk2 (CADTK) , Janus 
kinases (JAK2 and TYK2 ) , and the receptor tyrosine kinases Axl, epidermal 
growth factor, and platelet-derived growth factor. Finally, unknown 
tyrosine kinases may mediate tyrosine phosphorylation of paxillin. She, 
Raf, and phospholipase C-gamma after Angll stimulation. These 
Angll-regulated tyrosine kinases seem to be required for Angll effects 
such as vasoconstriction, proto-oncogene expression, and protein synthesis 
based on studies with tyrosine kinase inhibitors. Thus, 

understanding An-II-stimulated signaling events, especially those related 
to tyrosine kinase activity, may form the basis for the development of new 
therapies for cardiovascular diseases. 
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AB Elevated blood pressure is associated with varying 

degrees of arterial growth and remodeling. The mechanisms by which 
mechanical stress is converted into cellular alteration have yet to be 
fully elucidated. Our laboratory has demonstrated that Src 
tyrosine kinases and the extracellular signal-regulated kinase subtype of 
the mitogen-activated protein kinase family mediate pressure-induced c-fos 
expression in rat mesenteric arteries. Others have reported involvement 
of integrin and growth factor receptor signaling pathways. Our goal was 
to determine the role of Src, focal adhesion kinase (FAK) , and 
platelet-derived growth factor (PDGF) receptor signaling in the upstream 
initiation of these events. Pairs of rat mesenteric arteries were 
pressurized to 90 mm Hg (control), and then one was raised to 140 mm Hg 
for 1, 3, or 5 minutes. Western blotting revealed that Src 
-pY(418) was elevated 2.4-fold over control values at 1 minute and 
2.8-fold at 3 minutes and returned to control at 5 minutes. Significant 
FAK-Y(397) phosphorylation was observed only after 3 and 5 minutes of 
pressure stimulus and was blocked entirely by Src inhibition. 
Src-pY(215) activity (associated with PDGF receptor activation) 
does not seem to be involved at any of the time points tested. These data 
demonstrate that Src-Y(418) autophosphorylation is an early 
event in pressure mechanotransduction and leads to activation of 
FAK-Y(397). This finding suggests that Src may be the messenger 
that initiates and propagates the cellular growth response to pressure 
stimulus, and FAK is one of its downstream targets. Src 
phosphorylation due to PDGF receptor activation does not seem to be 
involved in the initial response. 
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AB Activation of members of the mitogen-activated protein (MAP) kinase family 
and their downstream effectors has been proposed to play a key role in the 
pathogenesis of cell survival, ischaemic preconditioning, cardiac 
hypertrophy and heart failure. This study investigated the responses of 
Src kinase and multiple MAP kinases during the transition from 
compensated pressure-overload hypertrophy to decompensated congestive 
heart failure. Extracellular signal-regulated protein kinase (ERK) 1/2, 
p38, and Src were activated by chronic pressure-overload and 
their activity was sustained for 8 weeks after aortic banding. In 
contrast, while p90 ribosomal S6 kinase (90RSK) and big MAP kinase 1 
(BMKl) were activated in compensated hypertrophy, their activities were 
significantly decreased in hearts with heart failure. No changes were 
found in C-Jun NH2 terminal kinase (JNK) activity after aortic banding. 
These data suggest that differential activation of MAP kinase family 
members may contribute to the transition from compensated to decompensated 
hypertrophy. We also examined acute effects of mechanical stretch on the 
activation of these kinases in normal and hypertrophied hearts. In the 
isolated coronary-perfused heart, a balloon in the left ventricle was 
inflated to achieve minimum end-diastolic pressure of 25 mmHg for 10-20 
min. In normal guinea pig hearts, stretch activated ERKl/2, p90RSK, p38, 
Src, and BMKl but not JNK. However in hypertrophied hearts, 
further activation of these kinases was not observed by acute mechanical 
stretch. Mechanical stretch-induced activation of ERKl/2 and p38 kinase 
in normal hearts was attenuated significantly by a protein kinase C 
inhibitor, chelerythrine . We demonstrate that ERKl/2, p90RSK, 
p38, Src, and BMKl are activated by chronic pressure-overload 
and by acute mechanical stretch. These data suggest that Src, 
BMKl and p9 0RSK play a role as novel signal transduction pathways leading 
to cardiac hypertrophy. In addition, the differential inhibition of 
p9 0RSK and BMKl in hearts with congestive heart failure suggests the 
specific role of these two kinases to maintain cardiac function under 
chronic pressure-overload. 
Copyright 2001 Academic Press. 
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Abnormal vascular smooth muscle cell (VSMC) growth plays a key role , 
pathogenesis of hypertension and atherosclerosis. Angiotensin 
II (ANG II) elicits a hypertrophic growth response characterized by an 
increase in protein synthesis without cell proliferation. The present 
study investigated the role of the nonreceptor tyrosine kinase PYK2 in the 
regulation of ANG Il-induced signaling pathways that mediate VSMC growth. 
Using coimmunoprecipitation analysis, the role of PYK2 as an upstream 
regulator of both extracellular signal-related kinase (ERK) 1/2 
mitogen-activated protein kinase and phosphatidylinositol 3-kinase (PI 
3-kinase) pathways was examined in cultured rat aortic VSMC. ANG II (100 
nM) promoted the formation of a complex between PYK2 and the ERKl/2 
regulators She and Grb2 . ANG II caused a rapid and Ca (2+) -dependent 
tyrosine phosphorylation of the adapter molecule pl30Cas, which 
coimmunoprecipitated both PYK2 and PI 3-kinase in ANG Il-treated VSMC. 
Complex formation betvieen PI 3-kinase and pl30Cas and PYK2 was associated 
with a rapid phosphorylation of the ribosomal p70(S6) kinase in a Ca(2+)- 
and tyrosine kinase-dependent manner. These data suggest that PYK2 is an 
important regulator of multiple signaling pathways involved in ANG 
Il-induced VSMC growth. 
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Increased steady intraluminal pressure in blood vessels activates the 
extracellular signal-regulated kinase (ERK) 1/2 pathway. However, signal 
transduction of pulsatile stretch has not been elucidated. Using an organ 
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culture model of rabbit aorta, we studied ERKl/2 activation by pulsatility 
in vessels maintained at 80 mm Hg for 24 hours. ERKl/2 activity was 
evaluated by in-gel kinase assays and by Western blot. Compared with 
control aortas without pulsatility, aortas submitted to a pulsatile 10% 
variation in vessel diameter displayed a significant increase in ERKl/2 
activity (207+/-12%, P<0.001), which remained high after removal of the 
endothelium. Unlike steady overstretch, pulsatile stretch-induced 
activation of ERKl/2 was not modified by herbimycin A, a Src 
family tyrosine kinase inhibitor, but v^as reduced by other 
tyrosine kinase inhibitors, tyrphostin A48 and genistein 

(162+/-27% and 144+/-14%, respectively). Conversely, ERKl/2 activity was 
markedly decreased in pulsatile vessels treated with staurosporine 
(114+/-18%) although neither of the more specific protein kinase C 
inhibitors, Ro-31-8220 or Go-6976, blocked ERKl/2 activation 
(209+/-24% and 238+/-34%, respectively), whereas staurosporine had no 
effect on steady overstretch-induced ERKl/2 activation. Pulsatility 
induced superoxide anion generation, which was prevented by the NADPH 
oxidase inhibitor diphenyleneiodonium. Furthermore, 

polyethylene glycol-superoxide dismutase completely abolished ERKl/2 
activation by pulsatility (114+/-12%). Finally, ERKl/2 and 0(2) (-) levels 
in freshly isolated vessels were equivalent to the levels found in 
pulsatile vessels. In conclusion, pulsatile stretch activates ERKl/2 in 
the arterial wall via pathways different from those induced by steady 
overstretch. Pulsatility might be considered a physiological stimulus 
that maintains a certain degree of ERKl/2 activation via oxygen-derived 
free radical production. 
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AB BACKGROUND: Angiotensin II (Ang II) is a potent stimulus of vascular 
smooth muscle cell (VSMC) growth. Activation of extracellular 
signal-regulated kinase (ERK) , the archetypal mitogen-activated protein 
(MAP) kinase, and phosphatidylinositol 3 (PI3) kinase are critical steps 
in Ang Il-induced mitogenic signaling. However, the mechanism involved in 
the activation of these kinases upon binding of Ang II to its receptor is 
poorly understood. METHODS: In the present study, we examined the role of 
the epidermal growth factor receptor (EGFR) in Ang II signaling in VSMCs 
employing immunoprecipitation. Western blot analysis, kinase immunocomplex 
assay, and [3H] -thymidine incorporation. RESULTS: A time-dependent 
tyrosine phosphorylation of the EGFR in response to Ang II was observed 
that was mediated by the Ang II type 1 receptor. This transactivation of 
the EGFR was blocked in the presence of PPl, an inhibitor of the 



intracellular Src-like tyrosine kinases. The tyrphostin AG 

1478, a selective EGFR antagonist, inhibited both Ang II- and EGF-induced 

tyrosine phosphorylation of the EGFR. Furthermore, Ang II induced the 

binding of the adaptor protein She to the EGFR, leading to phosphorylation 
of She. In addition, the same nanomolar concentrations of AG 1478 that 
were effective in EGF signaling blocked the Ang Il-induced activation of 
ERK and PI3 kinase in a dose-dependent manner. Proliferation of VSMCs, 
detected by measurements of DNA synthesis, following stimulation with Ang 
II was potently inhibited in the presence of AG 1478 or PPl. CONCLUSION: 
Our data suggest that EGFR serves as a role in mitogenic signaling 
following stimulation with Ang I through a ligand-independent and 
Src-dependent transactivation of the EGFR. Furthermore, we 
demonstrate this transactivation as a pivotal step in Ang Il-induced 
activation of MAP kinase and PI3 kinase, as well as growth of VSMCs. 
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AB Hypertrophy is an adaptive response of the heart to hemodynamic overload 
such as hypertension. However, it is generally accepted that 
cardiac hypertrophy is one of the most critical risk factors of heart 
disease. Therefore, for the treatment of hypertension it is 
important to understand the mechanism of cardiac hypertrophy and to 
establish effective pharmaceutical interventions. Mechanical stretch 
induced by hypertension is an initial factor leading to cardiac 
hypertrophy. In an in vivo study using spontaneously hypertensive rats, 
an angiotensin II type 1 receptor antagonist, TCV116, decreased left 
ventricular weight, left ventricular wall thickness, transverse myocyte 
diameter, relative amount of V3 myosin heavy chain, and interstitial 
fibrosis, whereas treatment with hydrolazine did not. In an in vitro 
study using cultured cardiomyocytes of neonatal rats, mechanical stretch 
activated second messengers, such as extracellular signal-regulated 
protein kinase (ERK), followed by increased protein synthesis. 
Additionally, in the stretch-conditioned medium, the levels of angiotensin 
II and endothelin-1 concentrations were increased. Moreover, the Na+/H+ 
exchanger activated by mechanical stretch modulated the hypertrophic 
responses of cardiomyocytes. To further elucidate whether angiotensin II 
is indispensable for mechanical stress-induced cardiac hypertrophy, 
mechanical stretch-induced ERK activation was examined in angiotensin II 
type la receptor knock-out mice. Although the addition of angiotensin II 
had no effects on the ERK activity in cardiomyocytes of angiotensin II 
type la receptor knockout mice, mechanical stretch induced a larger 
increase in the ERK activity in cardiac myocytes from these mice compared 
with cardiac myocytes of wild-type mice. These results suggest that 
mechanical stretch could induce hypertrophic responses in cardiac myocytes 



even in the absence of angiotensin II. The pathways leading to ERK 
activation differed between cell types. In cardiac fibroblasts, 
angiotensin II activated ERK via the G (beta) gamma subunit of Gi, 
Src, She, Grb2, and Ras, whereas Gq and protein kinase C were 

critical in cardiomyocytes . 
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AB In an in vivo study, spontaneously hypertensive rats (SHR) were treated 

with an angiotensin II (Ang II) type 1 receptor antagonist of candesartan 
or hydralazine. Untreated SHR progressively developed severe 
hypertension, and treatment with candesartan or hydralazine 
decreased blood pressure. Candesartan reduced left 

ventricular (LV) weight, LV wall thickness, transverse myocyte diameter, 
the relative amount of V3 myosin heavy chain, and interstitial fibrosis, 
while treatment with hydralazine slightly prevented an increase in LV wall 
thickness, but did not exert a significant reduction on other parameters. 
In an in vitro study, neonatal rat cardiomyocytes were cultured on 
deformable silicone dishes. Stretching cardiomyocytes activated second 
messengers such as protein kinase C, Raf-1 kinase, and mitogen-activated 
protein (MAP) kinase, increasing protein synthesis, enhancing endothelin 
(ET)-l release, activating the Na+/H+ ion exchanger. Moreover, 
pretreatment with candesartan diminished an increase in phenylalanine 
incorporation, MAP kinase activity, and c-fos gene expression induced by 
the stretching of cardiomyocytes. This suggests that the cardiac 
renin-angiotensin system is linked to the formation of pressure-overload 
hypertrophy and that Ang II increases the growth of cardiomyocytes by an 
autocrine mechanism. Finally, we examined the signalling pathways leading 
to MAP kinase activation both in cardiac myocytes and in cardiac 
fibroblasts. Ang Il-evoked signal transduction pathways differed between 
cell types. In cardiac fibroblasts, Ang II activated MAP kinase through a 
pathway including the Gbetagamma subunit of Gi protein, Src, 
She, Grb2, and Ras, while Gq and protein kinase C were important in 
cardiac myocytes. 
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A 47-year-old woman was admitted to our hospital for evaluation of general 
fatigue and dyspnea. She had been diagnosed with progressive systemic 
sclerosis (PSS) when she was 39 years of age, on the basis of Raynaud's 
phenomenon, proximal sclerosis, and pigmentation of the skin. On 
admission, her blood pressure was 206/128 mmHg. 

Funduscopy revealed grade III (Keith & Wagener) hypertensive retinopathy. 
Laboratory data showed positivity for anti-nuclear antibody and 
anticardiolipin beta 2 glycoprotein I antibody, and the plasma level of 
renin activity (PRA) was abnormally high. Chest X-ray and UCG revealed 
massive pericardial effusion. On the second hospital day, she was 
operated on for pericardiodiaphragmatic fenestration. The volume of 
pericardial effusion amounted to more than 2000 ml. Post operative 
malignant hypertension persisted. Laboratory data showed 

thrombocytopenia, hemolytic anemia, and acute renal failure. We diagnosed 
scleroderma renal crisis (SRC) associated with antiphospholipid 
syndrome. Following the initiation of angiotensin converting enzyme 
inhibitor (ACE-I) combined with calcium antagonist and alpha-one 
blocker, her blood pressure and PRA decreased. She 

also had been treated with aspirin 81 mg daily. These therapies were 
effective in recovering the platelet count and stopped the progression of 
anemia and renal failure. Although either the finding of large 
pericardial effusion or SRC is associated with poor prognosis in 
PSS, this case has had a good clinical course. In this case, the findings 
suggested that anti-phospholipid antibody may have contributed to the 
pericarditis and SRC. 
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Plasma renin activity (PRA) is markedly increased by captopril. There is 
not enough separation between the changes in PRA of patients with renal 
artery stenosis (RAS) to separate them reliably from those with essential 
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hypertension. A minimal response may suggest primary 

aldosteronism. Captopril does increase the ratio of PRA in the venous 
blood from a kidney with RAS to that of the contralateral kidney. 
Captopril, 25 to 50 mg orally, given before renal vein PRA sampling will 
increase the sensitivity and specificity of the test. Treatment with 
current antihypertensive drugs need not be discontinued. Scleroderma 
renal crisis (SRC) used to be uniformly lethal within a few 
months. Modern, aggressive antihypertensive therapy has made survival of 
2 or more years common. Not all patients respond, and some progress to 
renal failure despite good BP control. Captopril has been used with 
success in some patients with idiopathic edema. In conclusion, captopril 
markedly enhances the accuracy of renal vein renin assay for the diagnosis 
of RAS and is of major value in the treatment of SRC. 



=> logoff 

ALL L# QUERIES AND ANSWER SETS ARE DELETED AT LOGOFF 
LOGOFF? (Y) /N/HOLD:y' 
' Y' ' IS NOT VALID HERE 

For an explanation, enter "HELP LOGOFF". 
=> logoff 

ALL L# QUERIES AND ANSWER SETS ARE DELETED AT LOGOFF 
LOGOFF? (Y)/N/HOLD:y 

COST IN U.S. DOLLARS SINCE FILE TOTAL 



FULL ESTIMATED COST 



ENTRY 
210.23 



SESSION 
210.65 



DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) 



SINCE FILE 
ENTRY 
-20.80 



TOTAL 
SESSION 
-20.80 



CA SUBSCRIBER PRICE 



STN INTERNATIONAL LOGOFF AT 13:50:39 ON 19 MAR 2008 



